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*DU\�=��:KLWWHQ

6\VWHPV�$SSOLFDWLRQV�,QWHUQDWLRQDO��,QF�

)XHO�HWKDQRO�VKRXOG�QRW�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�XUEDQ�R[LGDQW�SHUR[\DFHW\O

QLWUDWH��3$1���$W�KLJK�FRQFHQWUDWLRQV�3$1�LV�D�SRZHUIXO�R[LGDQW��ODFU\PDWRU�

SK\WRWR[LQ��DQG�SUHFXUVRU�WR�JURXQG�OHYHO�R]RQH��*DIIQH\�HW�DO���������DQG�6WHSKHQV�

�������EXW�WKH�OHYHOV�RI�3$1�UHFHQWO\�REVHUYHG�DUH�PXFK�ORZHU�WKDQ�ZHUH�VHHQ�D�FRXSOH

RI�GHFDGHV�DJR���7KHUH�KDYH�EHHQ�QR�DLU�TXDOLW\�VWDQGDUGV�IRU�3$1�VLQFH�������ZKHQ�D

WRWDO�R[LGDQW�VPRJ�VWDQGDUG��WKDW�FRXOG�LQFOXGH�3$1��ZDV�UHSODFHG�ZLWK�DQ�R]RQH�RQO\

VWDQGDUG�

$FHWDOGHK\GH�LV�ZHOO�NQRZQ�DV�RQH�RI�WKH�PDQ\�SUHFXUVRUV�IRXQG�LQ�WKH�XUEDQ�PL[WXUH�RI

RUJDQLF�FRPSRXQGV�WKDW�OHDG�WR�3$1�DQG�R]RQH�IRUPDWLRQ���$FHWDOGHK\GH�LV�WKH�PDMRU

VHFRQGDU\�SURGXFW�RI�HWKDQRO�LWVHOI�LQ�WKH�DWPRVSKHUH�RU�IURP�LWV�XVH�DV�D�IXHO�LQ�LQWHUQDO

FRPEXVWLRQ�HQJLQHV��%HFDXVH�RI�3$1 V�UROH�LQ�VPRJ�IRUPDWLRQ�DQG�LWV�SRWHQWLDO�KHDOWK

DQG�HFRORJLFDO�HIIHFWV��WKH�SRWHQWLDO�LPSDFW�RI�R[\JHQDWHG�DQG�RU�UHIRUPXODWHG�PRWRU

YHKLFOH�IXHOV�%�LQ�SDUWLFXODU��IXHOV�FRQWDLQLQJ�HWKDQRO�%�RQ�DWPRVSKHULF�OHYHOV�RI�3$1�LV

RI�FRQFHUQ�WR�VRPH�VFLHQWLVWV��8&�'DYLV����������7KXV��LW�LV�FHUWDLQO\�ORJLFDO�DQG

UHDVRQDEOH�WR�FRQVLGHU�WKDW�WKH�XVH�RI�IXHO�HWKDQRO�PLJKW�H[DFHUEDWH�DQ\�SROOXWLRQ

SUREOHPV�DVVRFLDWHG�ZLWK�3$1��+RZHYHU��LW�LV�DOVR�LPSRUWDQW�ILUVW�WR�FRQVLGHU�WKH

UHOHYDQFH�RI�3$1�WR�FXUUHQW�XUEDQ�VPRJ�SUREOHPV�DQG�VHFRQG�WR�TXDQWLI\�WKH

LQWHUUHODWHG�UROHV�RI�3$1��DFHWDOGHK\GH��DQG�HWKDQRO�LQ�W\SLFDO�XUEDQ�DWPRVSKHUHV�

+RZ�LPSRUWDQW�LV�3$1"

(DUO\�VWXGLHV�RI�DLU�SROOXWLRQ�QRWHG�WKDW�3$1�DW�OHYHOV�RI�����SSE�IRU�SHULRGV�RI���KRXUV

FRXOG�FDXVH�PRGHUDWH�SODQW�GDPDJH�WR�FURSV�VXFK�DV�\RXQJ�SLQWR�EHDQV�RU�HYHQ�VHYHUH

GDPDJH�WR�IORZHUV�VXFK�DV�SHWXQLDV��'DUOH\�HW�DO�����������$W�KLJK�FRQFHQWUDWLRQV�3$1

FRXOG�DOVR�EH�LPSRUWDQW�WR�XUEDQ�R]RQH�EHFDXVH�LW�VHUYHV�DV�D�UHVHUYRLU�IRU�QLWURJHQ

R[LGHV�DQG�K\GURJHQ�FRQWDLQLQJ�IUHH�UDGLFDOV���$V�VXFK�D�UHVHUYRLU�LW�PLJKW�DOVR�SOD\�D

UROH�LQ�WKH�WUDQVSRUW�RI�VPRJ�IURP�XUEDQ�WR�UXUDO�DUHDV���,W�KDV�EHHQ�FLWHG�DV�D

VLJQLILFDQW�UHVHUYRLU�IRU�QLWURJHQ�R[LGHV�LQ�WKH�JOREDO�WURSRVSKHUH��6LQJK�DQG�+DQVW�

�������

0DF.HQ]LH��������QRWHG�WKDW�$VRPH�SHRSOH�DUH�VHQVLWLYH�WR�3$1�DW�FRQFHQWUDWLRQV�RI

DERXW����>SSE@�á>EXW@�PRVW�SHRSOH�GRQ W�QRWLFH�DQ\�HIIHFW�XQWLO�FRQFHQWUDWLRQV�UHDFK���

>SSE@�#�*URVMHDQ�HW�DO���������QRWH�WKDW�3$1�OHYHOV�LQ�WKH�6RXWK�&RDVW�$LU�%DVLQ

�6R&$%��UHDFKHG�PD[LPXP�FRQFHQWUDWLRQV�RI�����SSE�GXULQJ���������6XFK

FRQFHQWUDWLRQV�DUH�FRQVLGHUDEO\�ORZHU�WKDQ�HDUOLHU�LQ�WKH�6RXWK�&RDVW�$LU�%DVLQ�

$OWVKXOOHU��������QRWHV�WKDW�OHYHOV�DV�KLJK�DV����SSE�KDG�EHHQ�REVHUYHG�WKHUH�RYHU�WKLUW\

\HDUV�DJR���+HQFH��WKH�OHYHOV�RI�3$1�UHFHQWO\�REVHUYHG�DUH�PXFK�ORZHU�WKDQ�ZHUH�VHHQ�D
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FRXSOH�RI�GHFDGHV�DJR��HYHQ�WKRXJK�3$1�KDV�QRW�GLUHFWO\�EHHQ�SDUW�RI�DQ\�DLU�SROOXWLRQ

FRQWURO�SURJUDP�VLQFH��������,W�VKRXOG�DOVR�EH�QRWHG��WKDW�URXWLQH�PHDVXUHPHQWV�RI

3$1�DUH�QRW�DYDLODEOH�DV�D�IXUWKHU�FRQVHTXHQFH�RI�WKH�R]RQH�RQO\�VWDQGDUG�VLQFH������

:KLOH�PD[LPXP�OHYHOV�RI�3$1�KDYH�EHHQ�UHGXFHG�IURP����SSE�WR�EHORZ����SSE�GXULQJ

WKH�SDVW�WKLUW\�\HDUV��D�IDFWRU�RI�����WKH�KLJKHVW�R]RQH�FRQFHQWUDWLRQV�GXULQJ�WKLV�WLPH

KDYH�EHHQ�UHGXFHG�IURP�DSSUR[LPDWHO\�����SSE�GRZQ�WR�WKH�UDQJH�RI�����SSE��RQO\�D

IDFWRU�RI������7KDW�LV��3$1�FRQFHQWUDWLRQV�KDYH�GHFUHDVHG�SURSRUWLRQDOO\�PXFK�PRUH

WKDQ�R]RQH�DV�SUHFXUVRU�HPLVVLRQV�ZHUH�UHGXFHG���:KLWWHQ�HW�DO���������VKRZHG�KRZ

3$1�VLPXODWHG�LQ�SKRWRFKHPLFDO�PRGHOV�FDQ�FKDQJH�PRUH�WKDQ�OLQHDUO\�ZLWK�SUHFXUVRU

ORDGLQJ��ZKLOH�R]RQH�YDULHV�OHVV�WKDQ�OLQHDUO\���7KXV��DV�XUEDQ�HPLVVLRQV�ZHUH�FRQWUROOHG

WR�VXFFHVVIXOO\�FXW�XUEDQ�R]RQH�LQ�KDOI��WKHVH�VDPH�FRQWUROV�UHGXFHG�3$1

SURSRUWLRQDWHO\�PXFK�PRUH���)XUWKHUPRUH��IXWXUH�HPLVVLRQV�FRQWUROV�VKRXOG�EH�DEOH�WR

FRQWLQXH�UHGXFLQJ�3$1�SURSRUWLRQDWHO\�PRUH�WKDQ�R]RQH�EHFDXVH�R]RQH�UHGXFWLRQV�ZLOO

EH�LQIOXHQFHG�PRUH�E\�WKH�UHODWLYHO\�KLJK�QDWXUDO�EDFNJURXQG�OHYHO�RI�R]RQH�LQ�WKH�IUHH

WURSRVSKHUH��7KH�WURSRVSKHULF�EDFNJURXQG�OHYHO�RI�3$1��OHVV�WKDQ�����SSE��LV�D�IDFWRU�RI

RQH�KXQGUHG�EHORZ�FXUUHQW�PD[LPD��ZKLOH�R]RQH�LQ�WKH�IUHH��L�H���XQSROOXWHG��JOREDO

WURSRVSKHUH��QHDU����SSE��LV�OHVV�WKDQ�D�IDFWRU�RI�WKUHH�EHORZ�WKH�QHZ����SSE�VWDQGDUG�

+RZ�LPSRUWDQW�LV�DFHWDOGHK\GH�WR�3$1�IRUPDWLRQ"

$OWVKXOOHU��������QRWHV�WKDW�PDQ\�YRODWLOH�RUJDQLF�FRPSRXQGV��92&��DUH�SUHFXUVRUV�WR

3$1�IRUPDWLRQ��PRVW�QRWDEO\�DURPDWLF�FRPSRXQGV�VXFK�DV�[\OHQHV�DQG�WUL�

PHWK\OEHQ]HQHV���$URPDWLF�92& V�ZLWKRXW�DQ�HWK\O�PRLHW\�DUH�QRW�NQRZQ�WR�HYHQ

SURGXFH�DFHWDOGHK\GH���$FHWDOGHK\GH�LV�QRW�D�QHFHVVDU\�SUHFXUVRU�WR�3$1�IRUPDWLRQ�

VLQFH�WKH�SHUR[\DFHW\O�UDGLFDO�WKDW�LV�UHTXLUHG�WR�IRUP�3$1��FDQ�EH�JHQHUDWHG�IURP�VXFK

VSHFLHV�DV�PHWK\OJO\R[DO�RU�ELDFHW\O��DQG�WKHVH�VSHFLHV�KDYH�EHHQ�LGHQWLILHG�DV

LQWHUPHGLDWHV�GXULQJ�WKH�VPRJ�IRUPLQJ�SKRWRFKHPLFDO�R[LGDWLRQ�RI�DURPDWLFV�VXFK�DV

WROXHQH��[\OHQHV��DQG�WUL�PHWK\OEHQ]HQHV��

*XWKULH�HW�DO���������HVWLPDWH��EDVHG�RQ�6&$40'��������DQG�)LHEHU�HW�DO���������WKDW

SXUH�DFHWDOGHK\GH�HPLVVLRQV�DFFRXQW�IRU�OHVV�WKDQ�����SHUFHQW�RI�WKH�����

DQWKURSRJHQLF�RUJDQLF�HPLVVLRQV�LQ�/RV�$QJHOHV��%HFDXVH�WKH�RQ�URDG�PRELOH

DFHWDOGHK\GH�HPLVVLRQV�DUH�DSSUR[LPDWHO\�WZR�WKLUGV�RI�WKH�DQWKURSRJHQLF�WRWDO��WKH

PRELOH�DFHWDOGHK\GH�LV�RQO\�DERXW�����SHUFHQW�RI�WKH�WRWDO�LQYHQWRU\���6LPLODUO\��*XWKULH

HW�DO���������HVWLPDWH��EDVHG�RQ�0RUULV�HW�DO���������WKDW�RQ�URDG�PRELOH�HPLVVLRQV�RI

DFHWDOGHK\GH�IRU�%DOWLPRUH�LQ������DUH�DERXW������SHUFHQW�RI�WKH�WRWDO�DQWKURSRJHQLF

RUJDQLF�HPLVVLRQV���0RUH�UHFHQW�GDWD�DUH�FRQVLVWHQW�ZLWK�VXFK�ORZ�HPLVVLRQV�RI�SXUH

DFHWDOGHK\GH�IURP�YHKLFOH�H[KDXVW���7KH�&DOLIRUQLD�$LU�5HVRXUFHV�%RDUG��&$5%�������

WHVWHG����YHKLFOHV�ZLWK�&DOLIRUQLD�&OHDQHU�%XUQLQJ�*DVROLQH��&%*��PDGH�ZLWK�07%(

DQG�WKHVH�GDWD�VKRZ�����SHUFHQW�DFHWDOGHK\GH�LQ�WKH�H[KDXVW�HPLVVLRQV���$�UHFHQW

LQYHQWRU\��6&$40'��������VKRZV�WKDW�JDVROLQH�YHKLFOH�H[KDXVW�IRU�WKH�\HDU������LV���

SHUFHQW�RI�WKH�WRWDO�PRELOH�HPLVVLRQV�DQG�PRELOH�HPLVVLRQV�DUH����SHUFHQW�RI�WKH�WRWDO

92&�HPLVVLRQV���&RPELQLQJ�����SHUFHQW�DFHWDOGHK\GH�LQ�H[KDXVW�ZLWK�WKHVH�SHUFHQWDJHV
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IRU�WKH�\HDU������OHDGV�WR�D�PRELOH�UHODWHG�SXUH�DFHWDOGHK\GH�HPLVVLRQV�OHYHO�RI����

SHUFHQW�XVLQJ�07%(�IXHO���:KLOH�WKHUH�DUH�VHYHUDO�VWXGLHV�VKRZLQJ�WKDW�DFHWDOGHK\GH

IURP�YHKLFOH�H[KDXVW�DSSHDUV�WR�EH�LQ�WKH�UDQJH�RI�����SHUFHQW�RI�WRWDO�92&�HPLVVLRQV��LW

VKRXOG�EH�QRWHG�WKDW�QRW�DOO�92& V�JHQHUDWH�3$1�HTXDOO\�

/LJRFNL�DQG�:KLWWHQ��������GHYHORSHG�D�YHUVLRQ�RI�WKH�&DUERQ�%RQG�,9��*HU\�HW�DO��

������WKDW�H[SOLFLWO\�WUHDWV�SXUH�DFHWDOGHK\GH�DQG�3$1���8VLQJ�W\SLFDO�XUEDQ�PL[WXUHV

DQG�WKH�/LJRFNL�DQG�:KLWWHQ�YHUVLRQ�RI�VPRJ�FKHPLVWU\�LQ�SKRWRFKHPLFDO�PRGHOV�VKRZV

WKDW���SHUFHQW�RI�WRWDO�92&�HPLVVLRQV�DV�DFHWDOGHK\GH�FRQWULEXWHV�DSSUR[LPDWHO\��

SHUFHQW�WR�3$1�FRQFHQWUDWLRQV�ZKHQ�3$1�LV�QHDU����SSE�DQG�R]RQH�QHDU�����SSE��

(PLVVLRQV�RI�DURPDWLFV�JHQHUDOO\�DFFRXQW�IRU�WKH�PDMRULW\�RI�3$1�SUHFXUVRU�92& V�LQ

WKHVH�VLPXODWLRQV���7KXV������SHUFHQW�DFHWDOGHK\GH�HPLVVLRQV�DUH�HVWLPDWHG�WR�FRQWULEXWH

OHVV�WKDQ���SHUFHQW�WR�DPELHQW�3$1�FRQFHQWUDWLRQV�

,W�VKRXOG�DOVR�EH�QRWHG�WKDW�.LUFKVWHWWHU�HW�DO���������UHSRUW�DERXW�D����SHUFHQW

UHGXFWLRQ�LQ�DURPDWLF�92& V�LQ�WXQQHO�GDWD�DWWULEXWDEOH�WR�WKH�LQWURGXFWLRQ�RI

R[\JHQDWHG�IXHO���6XFK�UHGXFWLRQV�LQ�DURPDWLFV�DUH�H[SHFWHG�ZKHQ�KLJK�RFWDQH

R[\JHQDWHV��H�J���PHWK\O�WHUWLDU\�EXW\O�HWKHU��>07%(@�RU�HWKDQRO��DUH�PDQGDWHG�WR

DEDWH�&2�HPLVVLRQV��DURPDWLFV�KDYH�EHHQ�WKH�PRVW�FRPPRQ�JDVROLQH�FRPSRQHQW

UHILQHULHV�XVH�WR�PHHW�RFWDQH�VSHFLILFDWLRQV���+HQFH��WKHUH�LV�UHDVRQ�WR�EHOLHYH�WKDW�WKH

XVH�RI�R[\JHQDWHV�VXFK�DV�HWKDQRO�ZRXOG�DFWXDOO\�GHFUHDVH�VRPH�3$1�SUHFXUVRUV��PRVW

QRWDEO\�WKRVH�VWHPPLQJ�IURP�WKH�KLJK�RFWDQH�DURPDWLF�FRPSRXQGV�WKDW�ZRXOG�EH

UHGXFHG�PRVW�RIWHQ�WR�PDLQWDLQ�RYHUDOO�RFWDQH�

+RZ�LPSRUWDQW�LV�HWKDQRO�WR�3$1�IRUPDWLRQ"

,I�HWKDQRO�UHSODFHV�07%(�LQ�JDVROLQH��WKHUH�LV�ILUVW�WKH�LVVXH�RI�KRZ�PXFK�DFHWDOGHK\GH

PLJKW�LQFUHDVH�GXH�WR�WKH�FRPEXVWLRQ�RI�HWKDQRO��DQG�VHFRQG�WKH�LVVXH�RI�3$1

JHQHUDWLRQ�IURP�HPLVVLRQV�RI�HWKDQRO�LWVHOI���$V�QRWHG�DERYH��DV�HWKDQRO�UHDFWV�LQ�WKH

DWPRVSKHUH�DFHWDOGHK\GH�LV�D�SULQFLSDO�VHFRQGDU\�SURGXFW���7KH�/LJRFNL�DQG�:KLWWHQ

�������YHUVLRQ�RI�&DUERQ�%RQG�VPRJ�FKHPLVWU\�DOVR�WUHDWV�HWKDQRO�H[SOLFLWO\���6LPLODU

WHVWV�WR�WKRVH�QRWHG�DERYH�IRU�DFHWDOGHK\GH�VKRZ�WKDW���SHUFHQW�RI�WRWDO�92&�HPLVVLRQV

DV�HWKDQRO�FRQWULEXWHV�DERXW�����SHUFHQW�WR�3$1�FRQFHQWUDWLRQV�ZKHQ�3$1�LV�QHDU���

SSE�DQG�R]RQH�QHDU�����SSE���7KXV��HWKDQRO�LWVHOI�FDQ�OHDG�WR�3$1��WKRXJK�QRW�DV

HIILFLHQWO\�DV�GLUHFW�HPLVVLRQV�RI�DFHWDOGHK\GH�

0D\RWWH�HW�DO���������RI�WKH�8�6��(3$�IRXQG�D�����SHUFHQW�LQFUHDVH�LQ�DFHWDOGHK\GH

HPLVVLRQV�LQ�D����YHKLFOH�IOHHW�XVLQJ�D�UHIRUPXODWHG�JDVROLQH�FRQWDLQLQJ����SHUFHQW

HWKDQRO�FRPSDUHG�WR�XVLQJ�D�VLPLODU�JDVROLQH�PDGH�ZLWK����SHUFHQW�07%(��5HFHQWO\�WKH

&DOLIRUQLD�$LU�5HVRXUFHV�%RDUG�UHOHDVHG�WKH�UHVXOWV�RI�D����YHKLFOH�WHVW�SURJUDP�WKDW

FRPSDUHG�D�W\SLFDO�&DOLIRUQLD�&OHDQHU�%XUQLQJ�*DVROLQH��&%*��PDGH�ZLWK����SHUFHQW

07%(�WR�WKH�VDPH�IXHO�PDGH�ZLWK����SHUFHQW�HWKDQRO�LQVWHDG���7KHVH�QHZ�GDWD�DUH

VLPLODU�WR�WKH�(3$�WHVWV�UHSRUWHG�E\�0D\RWWH�HW�DO�����������7KH�QHZ�&DOLIRUQLD�WHVWV

VKRZ�DQ�DYHUDJH�LQFUHDVH�LQ�DFHWDOGHK\GH�RI�����SHUFHQW�IRU�WKH����YHKLFOH�IOHHW��
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+RZHYHU��VXFK�SHUFHQWDJH�LQFUHDVHV�LQ�DFHWDOGHK\GH�H[KDXVW�HPLVVLRQV�ZRXOG�DSSO\�WR

WKH�ORZ�EDVH�YDOXHV�GLVFXVVHG�DERYH���+HQFH��WKH�FRQWULEXWLRQ�WR�3$1�IURP�DFHWDOGHK\GH

H[KDXVW�HPLVVLRQV�ZRXOG�LQFUHDVH�IURP�RQO\�DERXW���SHUFHQW�WR�OHVV�WKDQ���SHUFHQW�RI

WRWDO�3$1�

:KLOH�DFHWDOGHK\GH�HPLVVLRQV�VWHP�H[FOXVLYHO\�IURP�H[KDXVW��HWKDQRO�FDQ�EH�HPLWWHG

IURP�ERWK�H[KDXVW�DQG�HYDSRUDWLYH�VRXUFHV����$QDO\VLV�RI�WKH�UHFHQW����YHKLFOH�WHVWV

�&$5%��������XVLQJ�D����SHUFHQW�HWKDQRO�JDVROLQH�EOHQG�LQGLFDWH�WKDW�DYHUDJH�VWDUWLQJ

H[KDXVW�HPLVVLRQV�FRQWDLQ�DSSUR[LPDWHO\�����SHUFHQW�HWKDQRO��EXW�VWDELOL]HG�RU�UXQQLQJ

H[KDXVW�HPLVVLRQV�FRQWDLQ�RQO\�DERXW�����SHUFHQW�HWKDQRO���6LQFH�WKH�$5%��&$5%�

������HVWLPDWHV�WKDW����SHUFHQW�RI�WRWDO�H[KDXVW�HPLVVLRQV�DUH�VWDUWLQJ�H[KDXVW��WKH

DYHUDJH�RYHUDOO�H[KDXVW�92&�DSSHDUV�WR�EH�DERXW���SHUFHQW�DV�HWKDQRO��

7KH����YHKLFOH�WHVWV��&$5%��������XVLQJ�D����SHUFHQW�HWKDQRO�JDVROLQH�LQGLFDWH�WKDW�KRW

VRDN�HYDSRUDWLYH�HPLVVLRQV�FRXOG�EH����SHUFHQW�HWKDQRO�RQ�DYHUDJH��ZKLOH�GLXUQDO

HYDSRUDWLYH�HPLVVLRQV�FRXOG�EH����SHUFHQW�RQ�DYHUDJH���8VLQJ�WKH�LQYHQWRU\�GHYHORSHG�E\

6&$40'��������DQG�UXQQLQJ�HYDSRUDWLYH�HPLVVLRQV�VSHFLDWHG�WKH�VDPH�DV�KRW�VRDN

HPLVVLRQV��&$5%���������WKH�DYHUDJH�HWKDQRO�FRQWHQW�RI�DOO�HYDSRUDWLYH�HPLVVLRQV�ZRXOG

EH����SHUFHQW��

)RU�WKH�RYHUDOO�92&�LQYHQWRU\�IRU�WKH�\HDU�������DQ�HVWLPDWH�RI�����SHUFHQW�HWKDQRO�FDQ

EH�REWDLQHG�E\�XVLQJ�WKH�6&$40'��������HVWLPDWHV�DV�XVHG�DERYH�IRU�DFHWDOGHK\GH

�L�H������SHUFHQW�RI�PRELOH�DV�H[KDXVW�ZLWK���SHUFHQW�HWKDQRO�DQG����SHUFHQW�RI�WRWDO

92&�DV�QRQ�H[KDXVW�ZLWK����SHUFHQW�HWKDQRO���7KH�PRGHOLQJ�UHVXOW�RI�D�����SHUFHQW

LQFUHDVH�LQ�3$1�SHU���SHUFHQW�LQ�WRWDO�92&�WKHQ�LPSOLHV�DERXW�D���SHUFHQW�LQFUHDVH�LQ

3$1�IRU�D�����SHUFHQW�LQFUHDVH�LQ�92&�DV�HWKDQRO���7KLV�ZRXOG�DGG�WR�WKH�3$1�LQFUHDVH

IURP�DFHWDOGHK\GH�UHODWHG�WR�HWKDQRO�XVH�WR�JLYH�D�WRWDO�LQFUHDVH�LQ�3$1�RI����SHUFHQW�

6XPPDU\

:KLOH�LW�PD\�VWLOO�EH�LPSRUWDQW�WR�FRQVLGHU�3$1��FXUUHQW�GDWD�VKRZ�WKDW�VXFFHVVIXO

HPLVVLRQV�FRQWUROV�GLUHFWHG�DW�R]RQH�DEDWHPHQW�KDYH�DSSDUHQWO\�EHHQ�IDU�PRUH�HIIHFWLYH

LQ�UHGXFLQJ�DPELHQW�3$1�FRQFHQWUDWLRQV���0RUHRYHU��WKHUH�DUH�UHDVRQV�WR�H[SHFW�WKDW

3$1�ZLOO�FRQWLQXH�WR�EH�UHGXFHG�SURSRUWLRQDWHO\�PRUH�WKDQ�R]RQH�LQ�WKH�IXWXUH��

6HFRQGO\��WKH�FRQWULEXWLRQ�RI�RQ�URDG�DFHWDOGHK\GH�HPLVVLRQV��ZLWK�QR�HWKDQRO�IXHO

XWLOL]DWLRQ��WR�XUEDQ�3$1�DSSHDUV�WR�EH�RQ�WKH�RUGHU�RI���SHUFHQW���$�VZLWFK�IURP����

SHUFHQW�07%(�XVH�LQ�&DOLIRUQLD�&%*�WR�IXOO�XVH�RI�HWKDQRO�PLJKW�LQFUHDVH�PRELOH

DFHWDOGHK\GH�HPLVVLRQV�E\�DSSUR[LPDWHO\�����SHUFHQW��ZKLFK�ZRXOG�LPSO\�DQ�LQFUHDVH�RI

OHVV�WKDQ���SHUFHQW�LQ�3$1��IURP�HWKDQRO�UHODWHG�DFHWDOGHK\GH����(YHQ�WKRXJK�HWKDQRO
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